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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an automatic stopping 
and starting device for an internal combustion engine having a 
longer idle stop time while securing a quick startability of the 
engine when restarting. 

SOLUTION: The automatic stopping and starting device for a 

cylinder injection type internal combustion engine automatically v z 

stops and starts an internal combustion engine 1 when , ^ s^-^\\ V 

predetermined conditions are met. The automatic stopping and 0 ^jj ( , ^Sy^h- » 

starting device is structured so that when the fuel pressure ^ I^jsJ^ l\ f .[, . . ,y 

detected by a fuel pressure detecting means 14 while the ; ^n T^^ ^ r~[ggSPi 

internal combustion engine 1 is stopped becomes less than the i^^^^^^f^^ 
predetermined pressure, fuel is injected into a cylinder "jWw**— -J? v 

positioned in the compression stroke and/or a cylinder for the 
next compression stroke while keeping the internal combustion 
engine 1 in a stopped state, and when conditions for restarting 
is established, fuel is injected into a cylinder in a suction stroke. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the automatic-stay starting system of the injection mold internal combustion engine in a cylinder which 
will start the above-mentioned internal combustion engine if predetermined restart condition is satisfied 
while making an internal combustion engine stop automatically, when predetermined automatic- stay 
conditions are satisfied, 

A fuel-pressure detection means to detect the pressure of the fuel supplied to the above-mentioned internal 
combustion engine's fuel injection valve, 

A gas column distinction means to detect the gas column location of the above-mentioned internal 
combustion engine under automatic stay, 

the gas column located in a compression stroke, with the above-mentioned internal combustion engine 
stopped if the fuel pressure detected by the above-mentioned fuel-pressure detection means during the 
above-mentioned internal combustion engine's automatic stay turns into below place constant pressure — 
and — or when the fuel was injected in the gas column which serves as a compression stroke next and the 
account restart condition of Gokami was satisfied, the gas column located like an inhalation-of-air line was 
equipped with the starting control means which injects a fuel 

Automatic-stay starting system of the injection mold internal combustion engine in a cylinder characterized 
by things. 
[Claim 2] 

The injection quantity of the fuel injection performed with the above-mentioned internal combustion engine 
stopped is determined according to a halt crank angle. 

Automatic-stay starting system of the injection mold internal combustion engine in a cylinder according to 
claim 1 characterized by things. 
[Claim 3] 

The predetermined period after starting forbids the fuel injection of a compression stroke, and the above- 
mentioned starting control means continues the fuel injection like an inhalation-of-air line. 
Automatic-stay starting system of the injection mold internal combustion engine in a cylinder according to 
claim 1 characterized by things. 
[Claim 4] 

The above-mentioned starting control means injects a fuel in the gas column which serves as a compression 
stroke at the gas column and degree which are located in a compression stroke, with the above-mentioned 
engine stopped. 

Automatic-stay starting system of the injection mold internal combustion engine in a cylinder according to 
claim 1 characterized by things. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention is used for an idle stop car, and relates to the suitable automatic-stay starting 

system of the injection mold internal combustion engine in a cylinder. 

[0002] 

[Description of the Prior Art] 

If an engine will be automatically stopped that emission reduction and the improvement in fuel consumption 
should be attained in recent years if a predetermined condition precedent is satisfied, or (an idle stop) and 
predetermined restart condition are satisfied after that, the idle stop car who makes an engine restart 
automatically is put in practical use. 
[0003] 

Moreover, the injection mold internal combustion engine in a cylinder (injection mold engine in a cylinder) 
which injects a direct fuel to a combustion chamber for the purpose of emission reduction or the 
improvement in fuel consumption too is put in practical use. The homogeneity combustion mode which 
injects a fuel like an inhalation-of-air line, and forms uniform gaseous mixture in a combustion chamber as 
operation mode with this injection mold engine in a cylinder, It has the stratified combustion mode in which 
an as a whole overly RIN air-fuel ratio is realized though the gaseous mixture near the theoretical air fuel 
ratio is formed in the perimeter of an ignition plug by injecting a fuel by the compression stroke. According 
to engine operation conditions, such as an engine speed and an engine load, such engine operation modes 
are switched suitably. And an improvement of the further fuel consumption and emission can be aimed at by 
applying such an injection mold engine in a cylinder to an above-mentioned idle stop car. 
[0004] 

By the way, although such an idle stop car requires quick restart at the time of engine restart, with the 
injection mold engine in a cylinder, it is suitable for especially the idle stop car at the point in which such 
quick restart is possible. That is, the gas column which is in a compression stroke at the time of starting can 
be made to put an engine into operation by injecting a fuel with the injection mold engine in a cylinder 
earlier than the engine which carries out fuel injection like a general inhalation-of-air line. In addition, about 
engine starting by such compression stroke injection, it is indicated by JP,10-30468,A, for example. 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, in starting by compression stroke injection, since starting torque (indicated mean effective 
pressure) falls according to the fall of fuel pressure (henceforth fuel pressure) as shown in drawing 7 , restart 
nature will get worse in the state of low fuel pressure. Therefore, when the injection mold engine in a 
cylinder is applied to the car which has engine automatic-stay starting functions, such as an idle stop car and 
a hybrid car, in order to acquire the quick starting effectiveness, even if it is [ idle ] under stop, a certain 
amount of pressure is always needed for a fuel. 
[0006] 

On the other hand, at the time of a halt of an engine, since high pressure pumping which pressurizes a fuel 
stops, fuel pressure will fall gradually. Then, although it can consider making an engine restart automatically 
when the sensor which detects fuel pressure is formed and it falls to the lower-limit pressure of the range in 
which starting with quick fuel pressure is possible, with such a technique, an engine automatic-stay period 
(idle stop time amount) becomes short, and the technical problem that the advantage of an idle stop cannot 
fully be demonstrated occurs. 
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[0007] ' 

It was originated in view of such a technical problem, and this invention aims at offering the automatic-stay 
starting system of the injection mold internal combustion engine in a cylinder which could be made to 
lengthen idle stop time amount as much as possible, securing the quick startability of the engine at the time 
of restart. 
[0008] 

[Means for Solving the Problem] 

For this reason, the automatic-stay starting system of the injection mold internal combustion engine in a 
cylinder of this invention according to claim 1 In the automatic-stay starting system of the injection mold 
internal combustion engine in a cylinder which will start the above-mentioned internal combustion engine if 
predetermined restart condition is satisfied while making an internal combustion engine stop automatically, 
when predetermined automatic-stay conditions are satisfied A fuel-pressure detection means to detect the 
pressure of the fuel supplied to the above-mentioned internal combustion engine's fuel injection valve, Or a 
fuel is injected in the gas column which serves as a compression stroke next, the gas column located in a 
compression stroke, stopping the above-mentioned internal combustion engine when the fuel pressure 
detected by the above-mentioned fuel-pressure detection means during a gas column distinction means to 
detect the gas column location of the above-mentioned internal combustion engine under automatic stay, 
and the above-mentioned internal combustion engine's automatic stay turned into below place constant 
pressure — and — Formation of the account restart condition of Gokami is characterized by equipping the 
gas column located like an inhalation-of-air line with the starting control means which injects a fijel. 
[0009] 

therefore, the gas column located in a compression stroke, stopping an internal combustion engine when fuel 
pressure fell during automatic stay below at place constant pressure — and — or, since a fuel is injected in the 
gas column which serves as a compression stroke next After fuel pressure falls, even when restart condition 
is satisfied and a fuel can be substantially injected only like an inhalation-of-air line the gas column located 
in a compression stroke — and — or in 1 thru/or 2 cylinder lit first, compression stroke injection can be 
substantially performed by supplying a fuel to the gas column which serves as a compression stroke next 
beforehand, and quick starting is attained. For this reason, the automatic-stay period which can be put into 
operation quick can be lengthened, and fuel consumption can be reduced more, with quick starting enabled. 
[0010] 

in addition, the gas column preferably located in a compression stroke if the above-mentioned restart 
condition is satisfied in the condition that, as for the above-mentioned starting control means, the fuel 
pressure detected by the above-mentioned fuel-pressure detection means during the above-mentioned 
internal combustion engine's automatic stay is over the above-mentioned place constant pressure — and — or 
it constitutes so that a fuel may be injected in the gas column which serves as a compression stroke next. 
Thus, when constituted, fuel pressure can quicken certainly restart of the internal combustion engine in a 
high condition. 
[0011] 

Moreover, as for the injection quantity of the fuel injection performed with the above-mentioned internal 
combustion engine stopped, being determined according to a halt crank angle is desirable. And when 
constituted in this way, suitable fuel quantity can be injected according to the piston halt location of a gas 
column where a fuel is injected. 

Moreover, as for the predetermined period after starting, it is [ the above-mentioned starting control means ] 
desirable to forbid the fuel injection of a compression stroke and to continue the fuel injection like an 
inhalation-of-air line. According to such a configuration, since it is forbidden that compression stroke 
injection should be performed in the condition that fuel pressure is low, it can prevent beforehand that 
operation of an engine becomes unstable after an internal combustion engine's starting. 
[0012] 

Furthermore, the above-mentioned starting control means may be constituted so that a fuel may be injected 
in the gas column which serves as a compression stroke at the gas column and degree which are located in a 
compression stroke, with the above-mentioned engine stopped. According to such a configuration, even if 
fuel pressure is in a low condition, the 2 cylinder first lit at the time of restart can perform compression 
stroke injection substantially, and can carry out quick automatic [ of the engine ] certainly. 
[0013] 

[Embodiment of the Invention] 

When a drawing explains the automatic-stay starting system of the injection mold internal combustion 
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engine in a cylinder concerning 1 operation gestalt of this invention hereafter, drawing 1 is drawing showing 
the important section configuration typically. The engine 1 is constituted as an injection engine in a cylinder 
(injection mold internal combustion engine in a cylinder) which injects a fuel directly into a combustion 
chamber, and the injector (fuel injection valve) which is not illustrated to a combustion chamber faces it, 
and it is arranged so that it may illustrate. The homogeneity combustion mode which injects a fuel like an 
inhalation-of-air line, and forms uniform gaseous mixture in a combustion chamber as operation mode with 
this injection mold engine in a cylinder, It has the stratified combustion mode in which an as a whole overly 
RIN air- fuel ratio is realized though the gaseous mixture near the theoretical air fuel ratio is formed in the 
perimeter of an ignition plug by injecting a fuel by the compression stroke. According to engine operation 
conditions, such as an engine speed and an engine load, such engine operation modes are switched suitably. 
[0014] 

Moreover, the inhalation-of-air path 2 and the flueway 3 are connected to the combustion chamber of an 
engine 1 . 

Among these, the air cleaner 6 and the throttle valve 7 are formed in the inhalation-of-air path 2 sequentially 
from the upstream, and surge tank 2a is further prepared in the lower stream of a river. Moreover, the 
catalytic converter for exhaust air purification and muffler (silencer) which neither illustrates are prepared in 
the flueway 3. 
[0015] 

Moreover, a throttle valve 7 is the so-called throttle valve (ETV) of the drive wire type electrically 
connected to the accelerator pedal, and the opening is changed according to an engine operation condition 
besides the amount of accelerator treading in of a driver. Moreover, in the fuel-supply system, high pressure 
pumping (illustration abbreviation) of the engine drive which pressurizes a fuel is formed even in the 
pressure sufficiently higher than cylinder internal pressure at the time of compression stroke injection. 
[0016] 

moreover, in an engine 1 An inhalation air content The opening of the intake air flow sensor 1 1 to detect and 
a throttle The crank angle sensor (engine speed sensor) 13 which detects an engine engine speed by 
detecting the throttle opening sensor (TPS) 12 and crank angle to detect, the cam angle sensor which detects 
the rotation condition of a cam shaft (illustration abbreviation), The accelerator opening sensor (illustration 
abbreviation) which detects the accelerator treading-in opening of the fuel-pressure sensor (fuel-pressure 
detection means) 14 and driver which detect the pressure of a fuel is attached. In addition, with this 
operation gestalt, the fuel -pressure sensor 14 is formed in the fuel-supply system between high pressure 
pumping and an injector, and the fuel pressure after the pressurization by high pressure pumping is detected 
by the fuel-pressure sensor 14. 
[0017] 

These sensors are connected to the controller (ECU) 20, in ECU20, based on the information from these 
sensors, the operation mode of an engine 1 is set up or the actuation control signal over a throttle valve 7, an 
injector, an ignition coil, etc. is set up. 

Moreover, if after that predetermined engine restart condition is satisfied, the car (illustration abbreviation) 
with which this engine 1 was carried is constituted as an idle stop car who starts an engine 1 automatically 
(restart), while suspending operation of an engine 1 automatically (an idle stop or automatic stay), if 
predetermined engine shutdown conditions are satisfied. 
[0018] 

Next, the important section of this invention is explained. As shown in drawing 1 , ECU20 has a gas column 
distinction means 21 to detect the gas column location of the engine 1 under automatic stay, and the starting 
control means 22 which controls actuation of an injector, a starter motor, an ignition coil, etc. And that 
piston location is judged as if the gas column which is in the compression stroke of the engine 1 under halt 
based on the crank angle signal and TOP signal which were detected by the crank angle sensor 13 and the 
cam angle sensor with this gas column distinction means 21 just before the engine shutdown when the 
automatic-stay conditions of an engine 1 were satisfied is distinguished. 
[0019] 

Then, if the fuel pressure detected by the fuel-pressure sensor 14 during automatic stay of an engine 1 turns 
into below place constant pressure, a fuel will be injected to two gas columns, "the gas column in a current 
compression stroke" distinguished with the above-mentioned gas column distinction means 21, and "the gas 
column which serves as a compression stroke next", with the engine 1 stopped. Moreover, if the restart 
condition of an engine 1 is satisfied after that, a fuel will be injected in the gas column located like an 
inhalation-of-air line. In addition, actuation of such an injector is controlled by the starting control means 
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22. 

[0020] 

That is, when fuel pressure falls to a predetermined pressure during an idle stop, while injecting the fuel 
beforehand to the gas column used as a compression stroke to the gas column which is in a compression 
stroke first, and its degree, if an idle stop condition is maintained and engine restart condition is satisfied 
after that, an inhalation-of-air line will restart an engine 1 by injection. 
[0021] 

This is for maintaining an idle stop condition until restart condition is satisfied, while enabling it to restart 
an engine 1 promptly as much as possible at the time of engine restart, that is, although a compression stroke 
can be made to put an engine 1 into operation by injecting a fuel with the injection mold engine in a cylinder 
earlier than the engine which carries out fuel injection like a general inhalation-of-air line at the time of 
starting as already mentioned above, since starting torque falls in starting by compression stroke injection 
according to the fall of fuel pressure (refer to drawing 7 ), an idle stop condition is long — if time-amount 
continuation carries out, startability will get worse with the fall of fuel pressure. In this case, although it can 
consider making an engine restart automatically when it falls to the pressure of the minimum of the range in 
which starting with quick fuel pressure is possible, now, even if the conditions of an idle stop are satisfied 
with much trouble, an engine 1 will be made restarted, and idle stop time amount will become short as a 
result. 
[0022] 

Then, in this invention, as mentioned above, when fuel pressure becomes below place constant pressure, a 
fuel is beforehand injected in the gas column in a compression stroke, and the gas column which serves as a 
compression stroke at the degree. Quick engine restart can be realized without becoming compression stroke 
injection and the same fuel injection substantially at least about two gas columns first lit at the time of 
restart, and starting an engine 1 by this, at the time of condition formation of an idle stop, in addition, when 
restart condition is satisfied before fuel pressure turned into below place constant pressure, it restarts by 
injecting a fuel in the gas column in a compression stroke (that is, it restarts by compression stroke 
injection) — it is like. Moreover, in this operation gestalt, it is set as the pressure of the minimum in the fuel 
pressure range (R> drawing 7 7 reference) which can perform quick engine starting with the place constant 
pressure of a fuel. 
[0023] 

Moreover, since fuel pressure falls about the gas column after the first 2 cylinder at the time of engine restart 

and compression stroke injection cannot be performed in this case, an inhalation-of-air line injects. 

By the way, since high pressure pumping which pressurizes a fuel is driven with an engine 1 , in restart of an 

engine 1, fuel pressure also goes up. Therefore, after engine restart, if it is detected that the fuel pressure 

detected by the fuel-pressure sensor 14 went up to the pressure in which compression stroke injection is 

possible, according to the operational status (or engine operation condition) of the driver detected from 

various sensors, compression stroke injection or an inhalation-of-air line will inject. Moreover, regardless of 

the information from such a fuel-pressure sensor 14, if predetermined period (predetermined time) progress 

is carried out, you may consider that it went up to the pressure in which compression stroke injection is 

possible. 

[0024] 

The injection quantity of the fuel injected by the gas column which serves as a compression stroke at the gas 
column which is in a compression stroke on the other hand when fuel pressure becomes below place 
constant pressure at the time of a halt of an engine 1 , and its degree is determined according to a halt crank 
angle based on a map as shown in drawing 2 . Here, an axis of abscissa is a halt crank angle (BTDC) among 
drawing 2 , and an axis of ordinate is the pulse width of an injector, i.e., fuel oil consumption. 
[0025] 

And even if it has stopped by the compression stroke, fuel oil consumption is set to 0 and a fuel is injected 
in the gas column which has a halt crank angle in the predetermined range (it is the range to 0-60 degree of 
BTDC(s) as this operation gestalt shows to drawing 2 ), i.e., the gas column in the second half of a 
compression stroke. 

This is because it is possible that cylinder internal pressure falls gradually and the air content is decreasing 
immediately after an engine shutdown in the second half of such a compression stroke while the engine 1 
has stopped although cylinder internal pressure is held at the high-pressure condition. In this case, even if it 
lights without an air content required for starting being securable if cylinder internal pressure is falling even 
to an equivalent for atmospheric pressure, effective starting torque cannot be acquired. Then, in this 
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operation gestalt mind, even if it is a gas column in a compression stroke, when a halt crank angle is in the 

above predetermined range in the second half of a compression stroke, a fiiel is injected. 

[0026] 

moreover, between BTDC60 degree- 180 degrees, fuel oil consumption is set up so that it may become a 
crank angle and proportionality (that is, fuel oil consumption is set up according to the stroke location of a 
piston) — it is like. This will become fixed [ the air content in a cylinder ] regardless of a piston location, if 
the inside of a cylinder is completely in a sealing condition as mentioned above, but actually, since cylinder 
internal pressure falls gradually, the air content of the amount according to the stroke location of a piston 
has set up fuel oil consumption as that in which it exists in a cylinder. 
[0027] 

On the other hand, although it cannot be strictly said as a compression stroke, fuel injection is performed 
also about the gas column which has stopped the inhalation-of-air line just before becoming a compression 
stroke in the second half. This is for compensating the part which has set the fuel oil consumption of the gas 
column in the second half of a compression stroke mentioned above as 0. Moreover, as the foel oil 
consumption at this time is shown in drawing 2 , regardless of a crank angle, it is set as constant value. 
[0028] 

In addition, with this operation gestalt, an inhalation-of-air line says BTDC180 degree-240 degree the 
second half. Therefore, if the fuel pressure detected by the fuel -pressure sensor 14 during automatic stay of 
an engine 1 turns into below place constant pressure with this operation gestalt While judging the gas 
column in BTDC60 degree-240 degree distinguished with the gas column distinction means 2 1 as "a gas 
column in a current compression stroke" A fuel is injected to two gas columns, "the gas column in a current 
compression stroke", and "the gas column which serves as a compression stroke next", with the engine 1 
stopped. 
[0029] 

Since it is constituted as mentioned above, the automatic-stay starting system of the injection mold internal 
combustion engine in a cylinder concerning 1 operation gestalt of this invention is as follows when the 
operation is explained using the timing diagram of drawing 3 . First, if the predetermined idle stop 
conditions (condition precedent) of it being detected by the accelerator opening sensor (illustration 
abbreviation) that the amount (APS) of accelerator treading in of a driver is a close by-pass bulb completely 
are satisfied (t=tl), the energization to an engine ignition plug will be severed at this time, and an engine 1 
will stop (t=t2). 
[0030] 

Moreover, since high pressure pumping which pressurizes a fuel in connection with an engine shutdown 
also stops, the pressure of the fiiel which remained in the down-stream fuel-supply system from high 
pressure pumping also begins to decline gradually. And if it is detected or judged that fuel pressure turned 
into below place constant pressure (under an idle halt fuel-injection judging fuel pressure), it will perform 
fuel injection to the gas column used as a compression stroke with an engine shutdown condition to the gas 
column (BTDC60 degree-240 degree) and degree in the current compression stroke judged with the gas 
column distinction means 21 (t=t3). In addition, the fuel oil consumption at this time is set up according to a 
crank angle on the map shown in drawing 2 . 
[0031] 

And if after that predetermined restart condition is satisfied (t=t4), restart of an engine 1 will be performed 
for an inhalation-of-air line by injection. Since the fuel is already injected by the 2 cylinder which serves as 
a compression stroke at the beginning at this time, even if an inhalation-of-air line injects, the first 2 cylinder 
can serve as starting by compression stroke injection substantially, and can start an engine quickly. 
[0032] 

Furthermore, fuel pressure goes up after that, and if having become the fuel pressure (compression injection 
initiation judging fuel pressure) in which compression stroke injection is possible is judged (t=t5), according 
to the operational status of an engine 1, injection will be performed for compression stroke injection or an 
inhalation-of-air line after this. In addition, t5 Since switch control of subsequent operation modes is well- 
known, explanation is omitted. 

Drawing 4 shows the timing diagram when restart condition is satisfied, before fuel pressure turns into 
below place constant pressure. In addition, the condition precedent of an engine 1 is satisfied (t=tl), and 
since explanation until an engine 1 stops (t=t2) becomes being the same as that of the explanation which 
used drawing 3 , it is omitted. 
[0033] 
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Since there is fuel pressure as compression stroke injection can be performed in this case when restart 
condition is satisfied (t=t4 r ), before fuel pressure turns into below place constant pressure, an engine 1 is 
made to restart by compression stroke injection, although the pressure of the fuel which remained in the 
fuel-supply system with the halt of high pressure pumping too also begun to decline gradually after an 
engine shutdown. Thereby, an engine can be started quickly. In addition, if the engine completion of starting 
is judged or carries out predetermined period progress based on information, such as an engine speed, in this 
case (t=t5'), according to the operational status of an engine 1, injection will be performed for compression 
stroke injection or an inhalation-of-air line after that. 
[0034] 

Drawing 5 and drawing 6 are flow charts which explain an operation of this invention briefly, and if an 
engine 1 carries out an idle stop, the routine at the time of the idle stop shown in drawing 5 will be 
performed. That is, in step SI, fuel pressure is incorporated from the fuel -pressure sensor 14, and it is judged 
whether fuel pressure turned into below place constant pressure at step S2. And it judges whether when fuel 
pressure was below place constant pressure, when fuel pressure was larger than place constant pressure, the 
return was carried out as it was, and it progressed to step S3, and fuel injection under idle stop was already 
performed. Furthermore, when judged with fuel injection not being performed in step S3, next it progresses 
to step S4 and the fuel oil consumption to the gas column which is in a compression stroke based on a halt 
crank angle is set up. And fuel injection is performed by the gas column which serves as a compression 
stroke at the gas column and degree which are in a compression stroke in step S5, and carries out a return to 
it. 

[0035] 

And the routine to above-mentioned step S 1 -5 is repeatedly performed for every predetermined period until 
the restart condition of an engine 1 is satisfied or the main key becomes off. 

On the other hand, formation of the restart condition of an engine 1 performs the routine shown in drawing 
6 . That is, if a cranking start (engine starting initiation) is performed in step SI 1, it will progress to step 
SI 2, and it is judged whether fuel injection was already performed during the idle stop. And if judged with 
fuel injection having been performed during the idle stop, it progresses to step SI 3, an inhalation-of-air line 
performs injection, and it will perform this inhalation-of-air line until having become the fuel pressure 
which fuel pressure can compression stroke inject at step SI 4 about injection is judged. That is, when fuel 
injection is beforehand performed during an idle stop, engine starting is performed for an inhalation-of-air 
line by injection. In addition, you may use whether for the predetermined period to have passed step S14 as 
a step which judges whether it is no. 
[0036] 

Moreover, if judged with fuel injection not having been performed during the idle stop in step SI 2, next it 
progresses to step SI 5, and compression stroke injection is performed, and this compression stroke injection 
will be repeated until the completion of engine starting is judged at step SI 6. 

That is, when fuel injection is not performed during an idle stop, engine starting is performed for an 

inhalation-of-air line by injection. 

[0037] 

And after step S14 and step S10, it progresses to step SI 7 and engine operation mode is switched for 
compression stroke injection mode and an inhalation-of-air line between injection modes according to 
engine operation conditions, such as fuel pressure and a load. 

Therefore, since according to this invention a fuel will be injected in the gas column which serves as a 
compression stroke at the gas column (gas column in BTDC60 degree-240 degree) and degree which are 
located in a compression stroke, with an idle stop maintained if fuel pressure falls during an idle stop below 
at place constant pressure After fuel pressure falls, even if restart condition is satisfied, in the 2 cylinder lit 
first, compression stroke injection can be substantially performed by supplying a fuel to the gas column 
which serves as a compression stroke at the gas column and degree which are located in a compression 
stroke beforehand, and an engine 1 can be started promptly. For this reason, the automatic-stay period in 
which quick starting of an engine 1 is possible can be lengthened, and fuel consumption can be reduced 
more, with prompt engine starting enabled. 
[0038] 

Moreover, since the injection quantity of the fuel injection performed in the state of an idle stop is 
determined according to a halt crank angle, suitable fuel quantity can be injected according to the piston halt 
location of a gas column where a fuel is injected. Therefore, startability can be raised further. 
Moreover, since the fuel injection of a compression stroke is forbidden and the fuel injection like an 
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inhalation-of-air line is continued until it carries out predetermined period progress until after starting of an 
engine 1 serves as a pressure which fuel pressure can compression inject or, it is lost that compression stroke 
injection is performed in the condition that fuel pressure is low, and it can prevent that operation becomes 
unstable after engine starting. 
[0039] 

In addition, the operation gestalt of this invention is variously deformable in the range which is not limited 
to an above-mentioned thing and does not deviate from the meaning of this invention. For example, with 
this operation gestalt, when an engine 1 was applied to an idle stop car, it explained, but when operation of 
an engine is unnecessary, while stopping an engine automatically, it is also applicable to the hybrid car it 
runs with the driving force of a motor. In this case, although it is applicable to both of a parallel type hybrid 
car which transmit an engine to a wheel, combining suitably the driving force of the series type hybrid car 
chiefly used for a generation of electrical energy, and an engine, and the driving force of a motor, it is 
suitable for the parallel type hybrid car with which engine startability is reflected in a direct operation 
feeling especially to use this invention. 
[0040] 

Furthermore, although it consists of these operation gestalten so that a fuel may be injected in the gas 
column which serves as a compression stroke at the gas column and degree which are located in a 
compression stroke, with the engine 1 stopped if fuel pressure turns into below place constant pressure 
during automatic stay of an engine 1, you may make it inject a fuel at least in the gas column of either the 
gas column located in a compression stroke, or the gas column which serves as a compression stroke next. 
[0041] 

[Effect of the Invention] 

As explained in full detail above, according to the automatic-stay starting system of the injection mold 
internal combustion engine in a cylinder of this invention according to claim 1 the gas column located in a 
compression stroke, stopping an internal combustion engine when fuel pressure fell during automatic stay 
below at place constant pressure — and ~ or, since a fuel is injected in the gas column which serves as a 
compression stroke next After fuel pressure falls, even when restart condition is satisfied and a fuel can be 
substantially injected only like an inhalation-of-air line the gas column located in a compression stroke — 
and — or in 1 thru/or 2 cylinder lit first, compression stroke injection can be substantially performed by 
supplying a fuel to the gas column which serves as a compression stroke next beforehand, and quick starting 
is attained. For this reason, the automatic-stay period which can be put into operation quick can be 
lengthened, and fuel consumption can be reduced more, with quick starting enabled. 
[0042] 

Moreover, since the injection quantity of the fuel injection performed with an internal combustion engine 
stopped is determined according to a halt crank angle according to the automatic-stay starting system of the 
injection mold internal combustion engine in a cylinder of this invention according to claim 2, suitable fuel 
quantity can be injected according to the piston halt location of a gas column where a fuel is injected. 
Moreover, according to the automatic-stay starting system of the injection mold internal combustion engine 
in a cylinder of this invention according to claim 3, since the predetermined period after starting is 
constituted so that the fuel injection of a compression stroke may be forbidden and the fuel injection like an 
inhalation-of-air line may be continued, it is forbidden that compression stroke injection should be 
performed in the condition that fuel pressure is low, and a starting control means can prevent beforehand 
that operation of an engine becomes unstable after an internal combustion engine's starting. 
[0043] 

Furthermore, the 2 cylinder first lit at the time of restart even if it is in the condition that fuel pressure is low, 
since a fuel is injected in the gas column which serves as a compression stroke at the gas column located in 
a compression stroke while the starting control means had stopped the above-mentioned engine according to 
the automatic-stay starting system of the injection mold internal combustion engine in the cylinder of this 
invention according to claim 4, and a degree can perform compression stroke injection substantially, and it 
can carry out quick automatic [ of the engine ] certainly. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing typically the important section configuration of the automatic-stay 
starting system of the injection mold internal combustion engine in a cylinder concerning 1 operation gestalt 
of this invention. 

[Drawing 2] It is a map for setting up the fuel oil consumption in the automatic-stay starting system of the 
injection mold internal combustion engine in a cylinder concerning 1 operation gestalt of this invention. 
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[Drawing 3] It is a timing diagram for explaining an operation of the automatic-stay starting system of the 

injection mold internal combustion engine in a cylinder concerning 1 operation gestalt of this invention. 

[ — < — A HREF - = - " /- Tokujitu/tjitemdrw . - ipdl?N - 0000 - = - 237 — & — N 0500 = - four 

- E_N - /-; - > - nine - ? - < - 9:9 - > - /-- /-- /-- & — N — 0001 - = - 703 - & - N - 0552 - = - 

nine ~ & N - 0553 - = - 000006 - " - TARGET - = - "tjitemdrw" - > - drawing 4 - ] It is a timing 

diagram for explaining an operation of the automatic-stay starting system of the injection mold internal 

combustion engine in a cylinder concerning 1 operation gestalt of this invention. 

[Drawing 5] It is a flow chart for explaining an operation of the automatic-stay starting system of the 

injection mold internal combustion engine in a cylinder concerning 1 operation gestalt of this invention. 

[Drawing 6] It is a flow chart for explaining an operation of the automatic-stay starting system of the 

injection mold internal combustion engine in a cylinder concerning 1 operation gestalt of this invention. 

[Drawing 7] It is drawing showing the general relation of the fuel pressure and indicated mean effective 

pressure (torque) at the time of engine starting by compression stroke injection. 

[Description of Notations] 

1 Engine (Internal Combustion Engine) 

14 Fuel-pressure Sensor (Fuel -pressure Detection Means) 

20 ECU (Control Means) 

2 1 Gas Column Distinction Means 

22 Starting Control Means 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/9/2006 



JP,2004-036561,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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